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PIKES PEAK

Prefabricated Intermodal Key-Service Efficient Susta
Pre-positioned Expeditionary Assistance Kit

w Wayne State University

US Southern Command Hurricane Relief Aid

Design Scenario / System Constraints

June 20

*Pre-Positioned Expeditionary
Assistance Kit (PEAK)

e Target: US Southern Command
Beyond the Horizon Exercises

cloth top of each MECC

kWh/m?-day
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entral America in September
ar Insolation: 4.5kWh/m?-day
ge Daily Temp: 75°F

rF
Hurricanes and Tropical Storms
Il Hurricanes

Hurricane Season for the Atlantic Basin

gh/Low Temp: 108°F/50°F (24) SunPower
: cpe  _ae E19/238
pking for 30 people System Specifications .
. Monocrystalline
one hour * Peak Power / Daily Energy Panels

Consumption: 3.5kW / 31kWh

* Environmental Impact Target:
Neutral (less back-up power)

purce to

00+

 HVAC Maximum Heating/Cooling
Load: 15,000Btu/hr /
25,000Btu/hr

tem Weight (Maximum):
M bs

(12,900)
Sanyo Eneloop
NiMH Batteries

200,000

* 12 Monocrystalline PV panels
mounted to the steel top of each MECC

e 12 Thin-Film PV sheets mounted to the

* Average Daily Horizontal Irradiation: 4.5

* Average Daily Temperature: 75°F (24°C)
e System Conversion Efficiency: 86.6%

* Total Daily Energy Collected: 28.5kWh

(24) Uni-Solar
PVL-144
Thin-Film Sheets

(2) MECC
Expandable
Container Shelters

“A Regional Combatant
Commander’s capability
promoting security
)ancing stability...
ovents s
ited
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Requirements
System

Dally Energy Consumption
Effect on environment
Cost
Weight
Packaging
Ease of setup and packup
Avallabity of products
Safety
System Integration
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selected as best fit for a
proposals.
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MECC(x2) |~
Solar Panels
MiMH Batteries

Common

Mitsubishi Heat Pump (x2) o °d
e LKW Peak Load Design
. =~ System Integr
Com ponents Horizon H-5000 5kW PEMFC —

ommunications
1.25kW Peak

5H,T- Cylmders/week (648lbs)
Arm-0O-Bunk

Parabolic Solar Cooker (x2) el (x15)
Induction Cooker Backup n o 'ew‘:::” -

Interstate Products
600gal Pillow Tank

Mitsubishi Heat Pump (x2)

1kW Peak Load Tulsi-Hybrid Solar

Cooker (x5)
Electric Backup: 0.8kW

Spectra SSW 5800 ROWPU
Consumption: 2.5kWh/day
Production: 4.3kWh/day

B&S 4000
Pro-Generator
- '} JP-8 or Diesel

d 4kW Peak

GE Mini-ROWPU
5kW Peak Load

Design Proposal #3
Low Cost Option

Design Proposal #2

Environmentally Friendly Option

GH ANALYSIS

Weight

-

Proposal 1

Pugh Analysis Scores
Proposal #1:
Proposal #2:
Proposal #3:
Proposal #4:

Design Proposal #1 had flaws that
e Several flaws were related to the
* Elimination of Pellet Cooker requi

Initial Pugh Analysis Identified
Design Proposal #1 as the Best of
the Three Initial Optlons

Alternatives

Weight Proposal 1 Proposal 2 Proposal 4
- Weighted Score|R Welghted Score|R We|ghled Score We|ghted Score

: FMEA on Proposal #1 Identlfled ngh
" Risk Items. Actions Taken on High
RPN’s led to Design Changes and the
New Final Design Proposal (#4)

lysis and System FMEA
ar cooker from Proposal #2
deat Pump in Proposals #2&3

Optimized Design

1.17 kW/(ea),
20.5 SEER

120/240V, 60Hz,
Max:5kW,
Continuous:4kW

26.7kWh/day

Yo ! Distribution Heating: 15,000BTU/HR max
. e Cooling: 25,000BTU/HR max
1P-8 120gal/hr [ | bus e /
]Ell“ nl: =T .“'_
120V, 60Hz
600 gallon tank Charger Inverter

Solar Cooker Steady 7
State CFD (1: OOpm)

4.5 kWh/m?-day

Solar
Cooker (5)

Aspen Solar
Mats(2)

Battery (2)

Backup
Generator

.

Optimized Desigh Summary \
4.24kW

Peak Power
Consumption

(1.0kWh

/day)
12,930lbs

$302,827

Net Energy
Consumption

Weight
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